Tracheal tears can be difficult to manage in the acute postoperative setting. Previous case reports describe immediate extubation and spontaneous respiration 1 , unilateral endobronchial intubation and the use of a Foley catheter to provide CPAP 2 , use of a Robertshaw double-lumen tube 3 , or intraoperative repair of the defect using stomach 4 . We describe management by prolonged bilateral endobronchial intubation and elective ventilation before changing to a tracheostomy tube.
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CASE HISTORY
A 58-year-old man was scheduled for an urgent pharyngolaryngoesophagectomy for extensive oesophageal carcinoma. He was a former heavy cigarette smoker (two packs per day for 40 years) and regular ethanol user. A preoperative CT scan showed tumour extending from the level of the upper border of the thyroid cartilage to level with the aortic arch, involving the posterior tracheal wall. Preoperative arterial blood gas analysis whilst breathing room air showed a PO 2 of 69 mmHg and PCO 2 of 28 mmHg. Anaesthesia was induced with thiopentone and maintained with nitrous oxide (60%) in oxygen and isoflurane. Intraoperative analgesia was provided with fentanyl. Pancuronium was used to facilitate intubation with an 8.0 mm cuffed oral endotracheal tube and to provide ongoing neuromuscular blockade throughout the procedure. At operation, the resectability of the lesion was initially confirmed via an apron flap cervical incision and a tracheostomy was performed.
The pharynx and larynx were mobilized as a unit and then separated from the tongue base superiorly and from the trachea inferiorly. The stomach was mobilized via a midline abdominal incision. Trans-hiatal and trans-cervical mobilization of the oesophagus was performed and the specimen was removed. A linear tear of the posterior wall of the trachea from 2 cm below the tracheostomy to within 1 cm of the carina was noted and managed initially by positioning the tracheostomy tube at the carina. Bilateral pneumothoraces were managed by insertion of intercostal drains. The alimentary tract was reconstructed by means of gastric pull-up. The anterior gastric wall appeared to fill the tracheal defect. The remainder of the intraoperative course was uneventful.
Postoperatively, residual neuromuscular blockade was antagonized with neostigmine and glycopyrrolate and he was transferred to ICU with the armoured tracheostomy tube in situ and with ventilatory support from a transport Ambubag. On arrival in ICU the SpO 2 had fallen to 85% and it was noted that the cuff of the tracheostomy tube had migrated up the trachea away from the carina, exposing the defect to positive pressure ventilation.
The tube was removed and the patient breathed spontaneously on 100% oxygen. A flexible endoscopy was performed using an intubating bronchoscope and a 6.0 mm endotracheal tube with a high-volume, lowpressure cuff was placed down the left main bronchus, with the top of the cuff lying immediately distal to the carina.
The oxygen saturation at this point was 85%. This procedure was repeated on the right and the final position checked by passage of the bronchoscope through the tracheostomy between the endobronchial tube to sight the carina between the two cuffs. Auscultation suggested that the right upper lobe bronchus was patent and expansion of the right upper lobe was confirmed radiologically.
The oxygen saturation improved to 100% and the inspired oxygen concentration was decreased to 40%. The patient was ventilated with pressure-controlled ventilation in SIMV and pressure support mode.
Peak airway pressures were maintained at less than 20 cm H 2 O.
Securing the two tubes was accomplished by means of a self-adhesive breastplate which had been divided at the caudal end with one end being folded over around each tube (Figure 1 ). This was extremely stable and the two tubes were attached together via double adaptor to allow one ventilator to be used.
The decision was made to sedate and paralyse the patient for a period to allow healing of the gastro-oral anastomosis which was under some tension, and to allow granulation of the posterior tracheal wall. The head was kept flexed on two pillows. Daily endoscopies and chest X-rays were performed to check the progress of the granulation, position of the endobronchial tubes and to exclude right upper lobe collapse.
Nasojejeunal feeding was commenced on day 2 and a respiratory tract infection treated with cefotaxime. He developed atrial fibrillation on day 5 which was treated with digoxin. The abdominal drain was removed on day 6. The right underwater seal drain was removed on day 12.
After 13 days, when bronchoscopy showed that satisfactory healing of the tracheal wall had occurred, sedation was withdrawn and once satisfactory weaning criteria were achieved, i.e. respiratory rate of 12 breaths per minute, tidal volume of 760 ml and P a O 2 of 96 mmHg on FiO 2 of 0.3, bilateral extubation was performed and a tracheostomy tube placed in the trachea for a further four days. The left underwater seal drain was removed the day after extubation. After a period of observation the tracheostomy tube was replaced by an uncuffed tracheostomy tube and he was discharged to the ward. His remaining stay in hospital was uneventful and he was discharged home on day 33 for radiotherapy as an outpatient.
DISCUSSION
Tracheal rupture has been documented as a complication in 10% of trans-hiatal oesophagectomies [5] [6] [7] , particularly when the tumour is invading or adherent to the trachea. It may also result from intubation or instrumentation of the airway, but this is rare 8 . It usually presents intra-operatively as a tension pneumothorax or as subcutaneous emphysema associated with respiratory distress, and may be difficult to detect because of limited access to the patient during surgery.
Tracheal rupture should therefore be considered a potential complication of trans-hiatal oesophagectomy, particularly with prolonged or difficult dissection, and should be actively looked for in the patient who displays signs of respiratory distress, ventilatory difficulties or unexplained hypotension. In the event of a tracheal tear it is vital for postoperative care that the airway is properly secured prior to wound closure, as loss of the airway will rapidly lead to deterioration of the patient's status during transfer.
Positive pressure ventilation has been shown to worsen any defect in the tracheal mucosa with catastrophic results 9 . There are few management options in such cases. If the leak is small and diagnosed intraoperatively, gentle manual ventilation with 100% oxygen can maintain oxygenation whilst the defect is being repaired using the mobilized stomach 5 . Larger injuries present more of a problem as they require isolation from positive pressure to prevent profound cardiovascular and respiratory embarrassment. Insertion of a double-lumen tube has been recommended but trauma from insertion of the stiff, large 427 
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Anaesthesia and Intensive Care, Vol. 25, No. 4, August 1997 FIGURE 1: Showing the means of securing both endobronchial tubes at the tracheostomy site, as described in the text. diameter tube may worsen the defect without isolating it. They can also be difficult to position correctly and rapidly and require the use of muscle relaxants. As our patient only survived because he was breathing spontaneously and could maintain his airway during the initial bronchoscopy and endobronchial intubation, paralysis should be considered if possible.
Hodgson successfully used a narrow plastic catheter positioned by direct vision intra-operatively to direct high-frequency jet ventilation past a low tracheal tear, but again found problems fixing the catheter to prevent its migration. This ingenious solution however bypassed the need for gas-tight system and limited airway pressures to less than 10 cm H 2 O.
In our case, it was impossible to support the airway with manual ventilation as there was no method of producing an air-tight seal or isolating the tracheal defect from positive pressure.
Using an intubating bronchoscope through the stoma to precisely position the endobronchial tubes, we were able to ventilate the first lung within two minutes which improved the oxygen saturation to 94%. Intubation of the second lung was then able to be undertaken in a more controlled manner. After intubation, neuromuscular blocking agents were used to facilitate securing of the endobronchial tubes to the breastplate and together with pressure controlled ventilation, to limit peak airway pressures to less than 20 cm H 2 O.
Bilateral endobronchial intubation has been described before 9 but there has always been a diffi-culty in securing the tubes adequately as minor movements of either tube result in lobar collapse.
We frequently use adhesive breastplates (illustrated) in our unit to anchor endotracheal tubes as linen tapes may cause venous congestion in the head and neck. The breastplates are usually formed to enclose only one lumen although in this patient a double-lumen breastplate was made. This provided excellent stability.
